The evolution equation of linear cosmic density perturbations in the realm of EinsteinCartan theory of gravity is obtained.The de Sitter metric fluctuation is computed in terms of the spin-torsion background density.
Investigation of linear density fluctuations [1, 2] in the context of general relativistic cosmology have proved to be useful in the study of structure formation like galaxy formation for example.More recently D.Palle [3] have investigated the Primordial density fluctuations in Einstein-Cartan cosmology and made comparison with the COBE data.Later on we developed [4] some of his ideas to solutions of the Einstein-Cartan cosmology with inflatons and dilatons.In this letter we show that the evolution of density fluctuations can be derived from the Einstein-Cartan field equations and the associated conservation equation for the matter and spin-torsion density in analogous way that it is done in General Relativity as long as some simple assumptions are made on the galatic spinning fluid.A stationary metric here is not needed since we are not considering that the spin of the intrinsic particles affect appreciably the rotation of galaxies.Therefore the usual Friedmann metric to investigate linear perturbations in Einstein-Cartan gravity.Let us begin by considering the Friedmann metric
where a(t) is the cosmic scale.The Einstein-Cartan equations are given by
and
where H =˙a a is the Hubble parameter in terms of time.Where in short we use the following
where φ is the inflaton field ,V is the inflaton potential and σ 2 =< S ij S ij > is the averaged squared of the spin density tensor S ij . By making use of the definition ρ = ρ ef f − 2πGσ 2 and p = p ef f − 2πGσ 2 allow us to write the conservation equation in Einstein-Cartan
These substitutions allow us to reduce our problem of computing density perturbations formally similar to the general relativistic one.The necessary assumption to make our task easier is to consider the pressure p vanishes which yields
With these assumptions equation 0.6 reduces to
where now we are ready to apply the traditional perturbation method on the cosmological density perturbation by making use of the following definitions to simplify matters without loosing too much physical insight one could assume that the spin-torsion background can be expanded in the form
where we have made the hypothesis H 0 t >> which shows that the perturbation of the de Sitter metric will depend explicitly on the background spin-torsion density.
